APPENDIX

The field experiment
The field experiment was conducted in an annual grassland located in Beit Guvrin National Park, Israel (altitude 420 m, mean annual rainfall 420 mm, mean annual temperature is 19 0 C). The experiment lasted four years (2011) (2012) (2013) (2014) (2015) . Previous studies in this system have shown that soil depth and competition for light are the dominant factors structuring this annual grassland, and that the grass Hordeum spontaneum is the best competitor in the community.
Seed collection
The seeds required for establishing the metacommunities were collected in summer 2010
by scraping the top 1 cm layer of the soil in randomly stratified patches scattered over the entire study area. The seed bank samples were well mixed to attain a homogenous mixture, and a random sample of 1,250 ml from this homogenized regional seed pool was used to establish each local community.
Establishment of the metacommunities
Thirty metacommunities were established in the area selected for the study in December 2010. Each metacommunity consisted of four adjacent plots of 25x25 cm ('local communities') that were positioned at the corners of a 1x1 m square by sowing samples of 1,250 ml from the common seed pool (Fig. 1A in main text). Before sowing, each plot was disposed of its natural seed bank by replacing the original top soil, up to a depth of 10 cm, with soil free of seeds dug out from layers deeper than 15 cm in nearby sites.
Preliminary observations showed that soil from such depth was clean of seeds.
Dispersal treatments
Each metacommunity was randomly assigned to one of three dispersal treatments ( The dispersal treatment was carried out at the end of the growing season of each year.
Each metacommunity was subjected to the following three steps: (1) collection of all seeds produced in each of the four local communities; (2) mixing of seeds from the four local communities according to the predefined dispersal treatment (0, 50, or 100% of the seeds from each local community are mixed together, see below); and (3) resowing of the seeds into the four local communities. Seeds were collected from both aboveground plant material (by removal and sorting of all aboveground biomass) and ground surface (by brushing the plots with a shoe brush). Different seed mixing protocols were applied for the different dispersal treatments: For the 0% dispersal treatment, all seeds were resown into their original communities. For the 100% dispersal treatment, seeds of the four local communities were well mixed with each other and the resulting mixture was divided into four equal parts that were randomly allocated into the four local communities. For the 50% dispersal treatment, half of the seeds collected from each local community was resown into the original local community and the other half was well mixed with the seeds from other local communities and then divided into four equal portions that were randomly and uniformly allocated into the four local communities. The species emerging in each local community were let to grow and interact without any intervention until the dispersal treatment of the successive year.
Data analysis
The response of the metacommunities to the dispersal treatment was tested by counting the number of individuals of each species in each of the 120 local communities during peak flowering of the fourth year of the experiment (April 2014). These data were used to quantify the Bray-Curtis measure of compositional similarity among all metacommunities within each dispersal category. The statistical significance of differences in compositional similarity among dispersal treatments was determined using the distance-based test for homogeneity of multivariate dispersions. This procedure relies on Non Metric Dimensional Scaling (NMDS) ordination in which the distance of each metacommunity to the centroid of all metacommunities within the same treatment is quantified, and the mean distance to the centroid is compared among treatments. This procedure has the advantage that it allows treating each experimental unit (metacommunity in our case) as an independent unit. No correction was applied to account for differences in local ('alpha') or metacommunity ('gamma') diversity among treatments because neither of these measures showed significant variation among treatments (Fig. 2B) . We also performed PCA ordination of all metacommunities in order to evaluate the robustness of the patterns obtained using the Bray-Curtis measure of similarity. For each metacommunity we also calculated the relative abundance of Hordeum spontaneum, and the absolute size of the community (total abundance of all individuals of all species). The effect of the dispersal treatment on metacommunity size was tested using one-way ANOVA and the corresponding effects on compositional similarity (distance to the NMDS centroid) and relative abundance of Hordeum spontaneum were tested using ANCOVA with total community size as a covariate, following arcsine transformation of the response variables. Pairwise comparisons between treatments were performed using Tukey correction for multiple comparisons.
The mesocosm experiment
General design
The mesocosm experiment was based on artificial plant communities that were established by sowing seeds collected in the study area within metal containers of three sizes: 25x25 cm (small), 50x50 cm (medium), and 100x100 cm (large). All containers had the same depth (55 cm, mimicking the field experiment), and each size was replicated nine times (i.e., a total of 27 containers). The experiment was conducted at the botanical garden of the Hebrew University of Jerusalem (altitude 710 m, mean annual rainfall 537 mm) and lasted three years (2011) (2012) (2013) (2014) .
Each container was filled by alluvium soil, mined from a depth of at least 50 cm to avoid contamination by seeds. The soil was mixed with fine volcanic tuff in order to facilitate drainage. Container floors were evenly drilled for drainage with 36 round holes, 25 mm in diameter, per square meter. The containers were randomly positioned on a 3x3 m grid (i.e., two meters apart from each other) and the vegetation surrounding the containers was removed before the establishment of the experiment.
Establishment of the communities
Based on results from the first year of the field experiment, 51 species representing a wide range of taxa, functional types, and commonness in the area were selected for the experiment (Table S1 ). The seeds were collected in summer 2011, and were sown in December 2011 at a constant density of 200 seeds/m 2 per species (i.e., a total of 10,200 seeds in containers of 100x100 cm). Seeds were distributed evenly across the surface of the container and covered with a thin (few millimeters) layer of soil. During the dispersal period (April-September) each container was surrounded by a 50-mesh vertical nylon net (80 cm height) to prevent seed loss and contamination by seeds from surrounding vegetation. The nets were removed after germination to prevent edge effects.
The containers received mostly natural rainfall but in some cases additional irrigation was supplemented in order to prevent massive mortality due to lack of rainfall. Irrigation was conducted using 10 litter watering cans in order to maintain equal water volume per unit area (20 mm per irrigation, with the intervals between irrigations depending on weather conditions). During the course of the experiment (2011-2014) the containers were controlled regularly for weeds.
An area of 25x25 cm located at the center of each container was defined as a 'focal' community, and all measurements were performed within this area (Fig. 1C) . No differences in density or species composition were observed between the focal communities and their surroundings within the containers, indicating that edge effects
were not important in structuring the communities. Thus, while all focal communities had the same area, their effective area had three levels (25x25, 50x50, and 100x100 cm).
During peak flowering of the third growing season (April 2014), all individuals of all species were counted in each focal community.
Data analysis
The effects of container size on compositional similarity among replicated focal communities, the size of the focal communities, and the relative abundance of Hordeum spontaneum were tested using the same procedures used to test the effect of the dispersal treatment in the field experiment, but with container size (small, medium, large) rather than dispersal treatment as the fixed effect. 
